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Construction of inexpensive sensor information remote monitoring system 
using Linux microcomputer with life/death monitoring function via cellular 
network  
 
Takumichi WAKASAWA†, Kouhei NAKAYAMA††, Kouji SHIBATA††† and Kazuma HANADA†††† 
 
ABSTRACT 
    One of my authors has built up a mechanism to connect securely over VPN by using various network 
functions of Linux microcomputer Raspberry Pi. We also confirmed that this system can be connected 
even from remote locations, and it is possible to acquire temperature and humidity information and video 
information. In this study, we created a program that allows Raspberry Pi to participate continuously in the 
network. 
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図?2  LED表示板 
 
 
図?3  死活監視プログラムを適用した装置 
 
 


















ている携帯回線網は NTT Docomo の MVNO であ
る Excite LTEの SIMを使い接続するもので、設定
ファイルについても Excite 社の APN(Access Point 
Name)に準拠している。 
 
$ sudo apt-get update 
$ sudo apt-get install wvdial 
$ sudo vi /etc/wvdial.conf 
[Dialer Defaults] 
 
Carrier Check        = on 
Check DefRoute       = yes 
Abort on No Dialtone = off 
Auto Reconnect       = on 
 
Init1                = ATH 
Init2                = AT&F 
Init3                = ATZ 
Init4                = AT&F 
Init5                = ATZ 
Init6                = ATQ0 V1 E1 S0=0 &C1 &D2 +FCLASS=0 
Init7                = AT+CGDCONT=1,"IP","vmobile.jp" 
Dial Attempts        = 3 
Stupid Mode          = 1 
Modem Type           = Analog Modem 
Dial Command         = ATD 
Stupid Mode          = yes 
Baud                 = 460800 
New PPPD             = yes 
APN                  = vmobile.jp 
Modem                = /dev/ttyUSB2 
ISDN                 = 0 
Phone                = *99***1# 
Password             = excite 
Username             = bb@excite.co.jp 
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図?6   VPN上のサーバへPing送信 
 
 
図?7   VPN上の代替機能 
 
$ sudo apt-get install python-pip 
$ sudo pip install pyping 
$ sudo vi /usr/local/bin/ping.py 
#!/usr/bin/python 
# -*- coding: utf-8 -*- 
 
import pyping 












host_dns     = "8.8.8.8" 
host_vpn_A   = "25.18.1.235" 
#代替比較アドレス 
host_vpn_B   = "25.19.178.224" 
################################################ 
 
#tが時間,sが time sleep 
def led_n3_f(t, s): 
   n  = 0 
   ts = t / (s * 2) 
   while n < ts: 
      GPIO.output(11, True) 
      GPIO.output(13, True) 
      GPIO.output(15, True) 
      time.sleep(s) 
      GPIO.output(11, False) 
      GPIO.output(13, False) 
      GPIO.output(15, False) 
      time.sleep(s) 
      n += 1 
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def led_n1_f(led_no, t, s): 
   n  = 0 
   ts = t / (s * 2) 
   while n < ts: 
      GPIO.output(led_no, True) 
      time.sleep(s) 
      GPIO.output(led_no, False) 
      time.sleep(s) 
      n += 1 
 
def ping_tp(host_name, led_no, t): 
   try: 
      r_host = pyping.ping(host_name) 
      if r_host.ret_code == 0: 
         led_n1_f(led_no, t, 0.1) 
         GPIO.output(led_no, True) 
         return 0 
      else: 
         led_n1_f(led_no, t, 0.5) 
         GPIO.output(led_no, False) 
         return 1 
   except: 
      led_n1_f(led_no, t, 0.5) 
      GPIO.output(led_no, False) 
      return 1 
def ping_sb(host_name_A, host_name_B, led_no, t): 
   try: 
      rA_host = pyping.ping(host_name_A) 
      rB_host = pyping.ping(host_name_B) 
      rAB     = (rA_host.ret_code) * (rB_host.ret_code) 
 
      if rAB == 0: 
         led_n1_f(led_no, t, 0.1) 
         GPIO.output(led_no, True) 
         return 0 
      else: 
         led_n1_f(led_no, t, 0.5) 
         GPIO.output(led_no, False) 
         return 1 
   except: 
      led_n1_f(led_no, t, 0.5) 
      GPIO.output(led_no, False) 
      return 1 
 
def led_wait(t, s): 
   n  = 0 
   ts = t / (s * 2) 
   while n < ts: 
      GPIO.output(15, False) 
      GPIO.output(11, True) 
      time.sleep(s) 
      GPIO.output(11, False) 
      GPIO.output(13, True) 
      time.sleep(s) 
      GPIO.output(13, False) 
      GPIO.output(15, True) 
      time.sleep(s) 
      n += 1 
 
#EX:)解説：ホスト名, GPIOのPIN, 指定時間 










   GPIO.output(15, True) 
   tt1 = ping_tp(host_dns, 11, 20) 
   if tt1 == 0: 
#      print "(初期)DNSとの通信が確認" 
      kk1 = ping_sb(host_vpn_A, host_vpn_B, 13, 20) 
      if kk1 == 0: 
#         print "(初期)VPNとの通信が確認" 
         pass 
      else: 
         led_n1_f(15, 10, 0.5) 
#         print "(初期)VPNとの通信が失敗 => Hamachiに再度" 
         os.system('sudo hamachi login') 
         kk2 = ping_sb(host_vpn_A, host_vpn_B, 13, 20) 
         if kk2 == 0: 
#            print "(初期)VPNとの通信が確認" 
            pass 
         else: 
#            print "(初期)VPNとの通信が失敗 => 再起動" 
            led_n1_f(15, 20, 0.05) 
            os.system('sudo reboot') 
            sys.exit() 
 
   else: 
      tt2 = ping_tp(host_dns, 11, 20) 
      if tt2 == 0: 
#         print "(初期)DNSとの通信が復旧を確認" 
         kk3 = ping_sb(host_vpn_A, host_vpn_B, 13, 20) 
         if kk3 == 0: 
#            print "(初期)VPNとの通信が確認" 
            pass 
         else: 
            led_n1_f(15, 10, 0.5) 
#            print "(初期)VPNとの通信が失敗 => Hamachiに再度" 
            os.system('sudo hamachi login') 
            kk2 = ping_sb(host_vpn_A, host_vpn_B, 13, 20) 
            if kk2 == 0: 
#               print "(初期)VPNとの通信が確認" 
               pass 
            else: 
#               print "(初期)VPNとの通信が失敗 => 再起動" 
               led_n1_f(15, 20, 0.05) 
               os.system('sudo reboot') 
               sys.exit() 
      else: 
         led_n1_f(15, 20, 0.05) 
         os.system('sudo reboot') 
         sys.exit() 
except: 
#   print "致命的エラーの発生" 
   led_n3_f(1800, 0.05) 
   os.system('sudo reboot') 
   sys.exit() 
############################################################ 
while True: 
   try: 
      cn = 0 
      while cn < 30: 
         led_n1_f(15, 10, 1.5) 
         GPIO.output(15, True) 
         time.sleep(50) 
         cn += 1 
      tt1 = ping_tp(host_dns, 11, 20) 
      if tt1 == 0: 
#         print "(初期)DNSとの通信が確認" 
         kk1 = ping_sb(host_vpn_A, host_vpn_B, 13, 20) 
         if kk1 == 0: 
#            print "(初期)VPNとの通信が確認" 
            pass 
         else: 
            led_n1_f(15, 10, 0.5) 
#            print "(初期)VPNとの通信が失敗 => Hamachiに再度" 
            os.system('sudo hamachi login') 
            kk2 = ping_sb(host_vpn_A, host_vpn_B, 13, 20) 
            if kk2 == 0: 
#               print "(初期)VPNとの通信が確認" 
               pass 
            else: 
#               print "(初期)VPNとの通信が失敗 => 再起動" 
               led_n1_f(15, 20, 0.05) 
               os.system('sudo reboot') 
               sys.exit() 
 
      else: 
         tt2 = ping_tp(host_dns, 11, 20) 
         if tt2 == 0: 
#            print "(初期)DNSとの通信が復旧を確認" 
            kk3 = ping_sb(host_vpn_A, host_vpn_B, 13, 20) 
            if kk3 == 0: 
#               print "(初期)VPNとの通信が確認" 
               pass 
            else: 
               led_n1_f(15, 10, 0.5) 
#               print "(初期)VPNとの通信が失敗 => Hamachiに再度" 
               os.system('sudo hamachi login') 
               kk2 = ping_sb(host_vpn_A, host_vpn_B, 13, 20) 
               if kk2 == 0: 
#                  print "(初期)VPNとの通信が確認" 
                  pass 
               else: 
#                  print "(初期)VPNとの通信が失敗 => 再起動" 
                  led_n1_f(15, 20, 0.05) 
                  os.system('sudo reboot') 
                  sys.exit() 
         else: 
            led_n1_f(15, 20, 0.05) 
            os.system('sudo reboot') 
            sys.exit() 
   except: 
#      print "致命的エラーの発生" 
      led_n3_f(1800, 0.05) 
      os.system('sudo reboot') 
      sys.exit()  
図?8   Raspberry Piの死活監視制御プログラム 
 













motion -c /etc/motion/motion.conf 
 
#死活監視プログラムの起動 
python /usr/local/bin/ping.py & 
 
exit 0  
図?9   常駐及び自動起動の設定 
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図?6   VPN上のサーバへPing送信 
 
 
図?7   VPN上の代替機能 
 
$ sudo apt-get install python-pip 
$ sudo pip install pyping 
$ sudo vi /usr/local/bin/ping.py 
#!/usr/bin/python 
# -*- coding: utf-8 -*- 
 
import pyping 












host_dns     = "8.8.8.8" 
host_vpn_A   = "25.18.1.235" 
#代替比較アドレス 
host_vpn_B   = "25.19.178.224" 
################################################ 
 
#tが時間,sが time sleep 
def led_n3_f(t, s): 
   n  = 0 
   ts = t / (s * 2) 
   while n < ts: 
      GPIO.output(11, True) 
      GPIO.output(13, True) 
      GPIO.output(15, True) 
      time.sleep(s) 
      GPIO.output(11, False) 
      GPIO.output(13, False) 
      GPIO.output(15, False) 
      time.sleep(s) 
      n += 1 
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図?10   Uptime 
 
図?11   L02-C Traffic 
 






13 に示す通り、Muninにて 2016年の week52から、
1 ヶ月間の温度・湿度データが確認出来ている。





図?13   温湿度情報 
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図?14   遠隔監視システムの LTEでの稼働状況 
 
 

















図?16   青森県十和田市での運用状況 
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